AKT activation promotes metastasis in a mouse model of follicular thyroid carcinoma.
The phosphatidylinositol 3-kinase/AKT pathway is crucial to many cell functions, and its dysregulation in tumors is a common finding. The molecular basis of follicular thyroid cancer metastasis is not well understood but may also be influenced by AKT activation. We previously created a knockin mutant mouse that expresses a mutant thyroid hormone receptor-beta gene (TRbetaPV mouse) that spontaneously develops thyroid cancer and distant metastasis similar to human follicular thyroid cancer. In this study, we investigated whether our mouse model exhibits similar AKT activation as human follicular thyroid cancer. Western blot analysis on thyroids from both wild-type and TRbeta(PV/PV) mice revealed elevation of activated AKT in TRbeta(PV/PV) mice. Immunohistochemistry and confocal microscopy reveal activated AKT in both the thyroid and metastatic lesions of TRbeta(PV/PV) mice. Whereas all three AKT isoforms were overexpressed in primary tumors from TRbeta(PV/PV) mice in the cytoplasm of thyroid cancer cells, only AKT1 was also found in the nucleus, matching the localization of activated AKT in a pattern similar to human follicular thyroid cancer. In the metastases, all AKT isoforms correlated with phosphorylated AKT nuclear localization. We created primary thyroid cell lines derived from TRbeta(PV/PV) mice and found reduction of phosphorylated AKT levels or AKT downstream targets diminishes cell motility. Activated AKT is common to both human and mouse follicular thyroid cancer and is correlated with increased cell motility in vitro and metastasis in vivo. Thus, TRbeta(PV/PV) mice could be used to further dissect the detailed pathways underlying the progression and metastasis of follicular thyroid carcinoma.